Social rank has been identified as a significant determinant of fitness in a variety of 18 species. The importance of social rank suggests that the process by which juveniles come to 19 establish their position in the social hierarchy is a critical component of social development.
Introduction
Group living comes with both benefits and costs. Benefits such as reduced predation is found in many Cercopithecine primates as well as in spotted hyenas. Prior work found that their mothers. Thus, we calculate a juvenile's Elo-deviance score by subtracting its observed To ensure that any differences between an individual's observed and expected Elo-120 rating is due to its behavior and not to the behavior of its group-mates, Elo-deviance scores are 121 calculated for each individual independently. Thus, aggressive interactions are first restricted 122 such that they involve only the focal individual, and interactions can be further restricted based 123 on the study question (e.g., only interactions among members of the same sex, only interactions 124 during a specific time period). Observed Elo-ratings are then calculated based on the observed 125 outcomes of interactions; expected Elo-ratings are calculated from the same set of interactions 126 with the outcomes determined according to the hypothesis under investigation. An Elo-deviance to their peers before developing relationships with the rest of their group-mates [29, 34] , we
We examined the relationship between juvenile rank acquisition and fitness in spotted still alive at the end of June, 2019. Among males, we were unable to distinguish unobserved mortality from dispersal after 2 years of age, so male mortality data were right-censored at 2 juvenile's mother held in the year of the juvenile's birth), and coded it categorically as 'high' and among females were inferred yearly for all adult females who were at least 1.5 years old at the start of the calendar year using the Informed MatReorder method, as in previous studies survived until the juvenile reached adulthood (2 years old). Finally, we included a random effect 179 of clan to account for variation at the the clan level.
180
Elo-deviance in all models was coded as a categorical predictor with two categories: Elo 181 ≥ expected (i.e., Elo-deviance ≥ 0) and Elo < expected (i.e., Elo-deviance < 0). Models with Elo-182 deviance as a categorical predictor performed better than the same models with Elo-deviance 183 as a continuous predictor (∆AIC = 5.207), with the raw Elo score (i.e., observed Elo score rather to them. LRS was calculated as the number of offspring surviving to adulthood (2 years old) included in the survival analysis. Models were created using the lme4 R package [40] . 95% CI = [1.148, 2.037]; p = 0.004). Death of the juvenile's mother prior to reaching adulthood 218 (hazard ratio = 1.724; 95% CI = [1.255, 2.369]; p = 0.0008) also predicted reduced survival, but 219 being of low maternal rank did not (1.215; 95% CI = [0.911, 1.620]; p = 0.180). All results 220 reported here were from the full model, and thus control for the effects of the other predictors. The relationship between the juvenile's mother's rank and the juvenile's rank at the onset of adulthood. According to maternal rank inheritance, points should lie directly below the dashed line (denoting where mother's rank and juvenile's rank are exactly equal). In this study, 77.5% of juveniles acquired the exact rank predicted by maternal rank inheritance. Elo-deviance at den independence (color) did not affect the rank attained by the onset of adulthood. Taken together, these plots show transient variability in rank acquisition at the end of the den-dependent life-history stage that fails to manifest in rank differences in adulthood.
scores ≥ 0 (ßElo-deviance below 0 = -0.490 ± 0.168, p = 0.004). Maternal rank had a strong effect on 226 LRS (ßLow maternal rank = -1.256 ± 0.232, p < 0.0001), and so did the mother's death before the 227 juvenile reached adulthood (ßMother died = -0.982± 0.300, p = 0.001). Figure 2 . Survival probability as a function of Elodeviance at den independence and maternal rank. Juveniles with below Elo-deviance < 0 showed reduced survival. Death of the mother before the juvenile reached adulthood also predicted reduced survival, but being born to a low-ranking mother did not predict survival after controlling for the other variables in the model.
DISCUSSION

232
Our results reveal that, although rank acquisition follows a very predictable pattern of 233 maternal rank inheritance with youngest ascendency in spotted hyenas (Figure 1 ), this process 234 varies considerably among individuals, and this variation has profound consequences for both 235 survival ( Figure 2 ) and reproductive success (Figure 3 ). Individuals who tended to lose to their 236 lower-born peers during the den dependent period (thus incurring an Elo-deviance below 0) 237 suffered higher mortality and lower reproductive success than did those who won those fights.
238
Our results demonstrate that the ontogeny of dominance is related to fitness in ways that 239 are not explained simply by the social status that juveniles attain as adults. In fact, we found 240 that, depending on the measure of fitness, transient variation in the rank acquisition process can 241 relate to fitness even more strongly than maternal rank (Figure 2 ). Here we found that the state 242 of rank acquisition at den independence predicted survival and reproduction (Figures 2,3 
